Sex-steroid receptors in the diethylnitrosamine model of hepatocarcinogenesis: modifications by gonadal ablation and steroid replacement therapy.
The results of this study confirm our previous report of increased androgen receptor expression in livers of female SUAH Wistar rats during development of liver tumours induced by diethylnitrosamine (DENA). In adult female rats not treated with DENA, removal of the ovary increased liver androgen receptor levels but testosterone did not further enhance the androgen receptor status of ovariectomized rats. In normal adult males the testis and/or testosterone maintained high levels of androgen receptors but oestrogen reduced them in castrated rats. Oestrogen receptor levels were not significantly changed in either males or females by gonadectomy. Treatment of female rats with DENA for 10 and 16 weeks increased liver androgen receptors but oestrogen receptors were only reduced by 16 weeks of DENA treatment, whether the rats were intact or ovariectomized. Concentrations of liver androgen receptors were increased in intact and castrated male rats by 10 and 16 weeks of DENA treatment, an increase not seen in the previous experiments. Oestrogen appeared to inhibit both the increases in liver androgen receptor expression and liver tumour development in rats treated with the weakly carcinogenic dose of 10 weeks of DENA. However, the full carcinogenic dose of 16 weeks of DENA increased liver androgen receptors and decreased oestrogen receptors in female rats regardless of sex-steroid status. Development of malignant hepatocellular carcinoma (HCC) was associated with both an increase in liver androgen receptors and a decrease in oestrogen receptors. Maintenance of relatively high levels of liver oestrogen receptors appeared to protect the liver against development of HCC.